Sequential alteration of [3H]rolipram binding in gerbil brain after transient cerebral ischemia.
The time course of rolipram (Ca2+/calmodulin independent cyclic adenosine monophosphate inhibitor) binding sites changes following gerbil transient forebrain ischemia was determined using receptor autoradiography. Gerbils subjected to 10-min ischemia revealed a significant reduction in rolipram binding in most selectively vulnerable regions early in the recirculation (1-5 h). Marked reduction in the rolipram binding was seen in the selectively vulnerable areas 48 h or 7 days after ischemia. Thereafter, the rolipram binding in the hippocampal CA1 and CA3 sectors, which were most vulnerable to ischemia, was severely reduced up to 1 month after recirculation. In contrast, the reduction of the rolipram binding activity in other regions recovered to sham-operated level or showed a slight recovery. Interestingly, the dentate gyrus, which was resistant to ischemia, also exhibited a significant reduction of the rolipram binding activity up to 1 month after ischemia. Eight months after ischemia, the hippocampal CA1 and CA3 sectors showed severe shrinkage and marked reduction in the rolipram binding. Other regions exhibited no significant reduction in the rolipram binding except for a slight reduction in the thalamus. These results demonstrate that transient cerebral ischemia causes severe reduction in rolipram binding sites in selectively vulnerable areas, and this reduction precedes the neuronal cell loss. These findings may reflect the alteration of an intracellular phosphodiesterase activity after ischemia.